With increasing accessibility to Geographical Information Systems (GIS) software, researchers and administrators in public health routinely encounter spatially referenced datasets. When data are compiled as aggregates over areal regions, such as counts or rates across counties in a state, they are called areal data. Spatial models for areal data attempt to deliver smoothed maps by accounting for high variability in certain regions. Subsequently, inferential interest is focused upon formally identifying the "edges" or "boundaries" on the map. Here, boundaries refer to borders between two adjacent regions with vastly dissimilar outcomes, which can assist in ascertaining hidden risk factors driving these disparities. The problem of formally identifying such boundaries on a map is known as areal wombling, so named after a foundational article by Womble (1951), and has been garnering attention among spatial analysts in recent times. This article proposes a class of nonparametric Bayesian models that account for uncertainty at various levels and can formally identify boundaries between vastly discrepant neighbors. We conduct a simulation study to illustrate the new approaches and compare them with existing methods. Our proposed methods are subsequently applied to Pneumonia and Influenza hospitalization maps from the SEER-Medicare program in Minnesota, where we detect and report on county boundaries that separate vastly discrepant outcomes from neighboring regions.

